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Janvary 21, 1980

Deborah T. Marxsh

Union Carbide Corporation
P. O. Box 8361

So. Charleston, WV 25303

Subject: WELLPOINT INSTALLATION
Sistersville Sites 1 & 2
Sistersville, Tyler County, WV
Project Nos. C79099 & C79100

Dear Deborah:

-

The purpose of this letter is to summarize our work in the installation
of sampling wells at two sites at Union Carbide’s Sistersville plant. Sub-
mitted herewith are these summaries. Reference is made to your corres-
pondence to Mr. C. F. Schubert dated November 1, 1979.

Site 1

Site 1 is located at the base of a hill adjacent to the Ohio River flood
plain. This site was used at the beginning of the construction of the Sisters-
ville Plant as a disposal area for drums containing chemical wastes from
other plants. This disposal area now appears in the form of three (3) small
ponds each roughly 40 feet by 15 feet. An additional area to the south -of ‘
these ponds has reportedly been used for drum disposal, however, no surface

evidence was present.

The purpose of this work was to provide subsurface information around
the periphery of the landfill and to install ground water monitoring wells
from which samples could be taken over long term periods. Four (4) wells
were installed at this site by Drilling Services, Inc., of Covington, Kentucky
on December 11 and 12, 1979 under subcontract to us and under our observa-
tion. The borings were made using a combination of split spoon sampling
and auger type drilling with two Shelby tubes obtained and two field perme-

ability tests run.

Triad Engineering Consultants, Inc.
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The first boring was drilled down gradient about 100 feet from the site
toward the river. This boring was drilled using an auger to advance the
boring. A sample was obtained at a depth of 36 feet but for the primary
purpose of demonstrating split Spoon sampler. This boring revealed water
at about 22 feet and a total depth of 42.5 feet to refusal.

Boring No. 2 was then drilled up gradieat from the laadfill. This boring
revealed a very stiff, red and brown residual silty clay with rock fragments
to a depth of 21 feet. This material appeared to be relatively impervious.
At a depth of 21 feet, a very impervious layer of clay was encountered.
Below this existed a gray clay silt to refusal at 36.5 feet. Water was -
encountered at 24 feet and the monitoring well was installed to a depth of
33 feet with the bottom 15 feet slotted. In general, split spoon samples
were obtained in Holes 2, 3, and 4 at Site ] at intervals varyiog from con-
tinuous to five (5) foot centers with the continuous samples being taken at
the more critical locations. The wells were installed by slotting 13 inch
pvc pipe using slots approximately 1/32nd inch wide approximately one
inch on centers. Bank run sand was installed around the pipe to approxi-
mately two (2) feet above the slotted portions of the pipe. In general, the
wellpoints were slotted for the eatire layer where water was encountered
and the seal placed just above this. Other special sampling procedures
include initially scraping the sample to remove possible contamination
from previous sample and storing the sample in decontaminated jars. At
this location, a mixture of bentonite and portland cement was installed for
the purpose of sealing the wellpoint and baring any contamination from above.
Above this bentonite cement seal, a clay was backfilled to the top of ground. -
This clay was backfilled in a relatively loose manner and may settle some-
what. If this occurs, we recommend additional clay be mounted around the

well.

In Boring No. 3 which was closest to the westexn most poad, small
water veins were noted in the samples so this boring was not continued to
refusal but was stopped at the layer of very impervious clay and an undis-
turbed Shelby tube was obtained. A Shelby tube is a relatively thin walled
sample, metal tube, which is pushed into the ground by hydraulic pressure
as opposed to the driving of.the split spoon and this obtains a relatively
undisturbed sample. The boring was terminated so that a sample of the
most critical (probably) ground water could be obtained. ‘

Boring No. 4 was drilled to refusal at about 28 feet and in this boring
a highly pervious layer of sand and gravel was encountered between 22 and

27 feet.
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Field permeability tests were made in Borings 3 and 4 with the following
results: ‘ .

Hole © Test Interval Permeability
3 .5-16.5 3.2 X 1077 cm/sec.
4 .5-21.5 6.8 X 10"7 cm/sec.

Conclusions - Site 1

Based on the results of the drilling, it is estimated that contamination
at Site 1 will be minimal to nonexistent but future chemical analysis will
confirm this. With respect to the drilling, less frequent sampling interval
and using '‘proper'’ size jars with rubber or plastic seals would be appro-

priate.

The wells should provide representative samples and probably no
additional work need be considered at this site.

Site 2

Site 2 is generally in the northern end of the plant and consists of
gseveral landfills which have built up over the years. Specific details of
the composition of these landfills were not revealed to us. The sampling
well locations were selected based on landfill locations. A total of eight
(8) wells were installed at this site for the purpose of obtaining soil and
eventual ground water samples for chemical analysis of possible contam-
inates. Two (2) of these borings were drilled above the landfill sites for
the purpose of obtaining some background information on ground water.
One of these borings (No. 3) did not encounter any water and, therefore,
no monitoring well was installed. However, this boring was left open s0
that samples could be obtained if water enters the hole aad it would be
relatively easy to install the monitoring well at some future time. The
other background well (No. 1) just east of an exposed ash refuse pile did
hit water at about 14 feet. The remaining borings were made within the
flood plain, generally either to a depth of about 10 feet below the ground
water table or for the entire depth of the strata to bedrock. )
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Split spoon samples were obtained at intervals from 2.5 to five (5)
feet in all of the flood plain borings. Of particular note was that a chemical
odor was noted in most of the samples below the ground water level. It
was also noted that this odor appeared stronger in the borings that were
closest to the landfill. Some variation was made in the drilling program
primarily based on field information obtained during the drilling.

Approximate location and numbers of the borings are indicated on the
enclosed sketch for reference. It is our understanding that Union Carbide
will locate all borings by survey. Enclosed are the driller's field logs of
all of the borings to which some notes have been added based on our

observations.

It must be noted that the method of sampling was changed during this
drilling from the scraping of the samples to washing the sample spoon each
time because scraping the sand samples appeared to be both ineffective and
very inefficient in that considerable sample was wasted.

Conclusions - Site 2

In addition to the conclusions for Site 1, "washing' a wellpoint into the
ground might prove to be effective for the sands and gravels at Site 2. If
analysis indicates significant contamination, this method might be used for

future well installations.

We hope that this report meets your needs. If you have any questions,
please do not hesitate to call.

Very truly yours,

>

John W. Jamegy/' P. E.
Geotechnical Engineer

JW]: jlm

Enclosures
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DRILLING SERVICES INCORPORATED

516 Enterprise Drive Exploratory Drilling . . Phone:
Covington, Kentucky 41017 Test Borings Rock Coring’ 606-341-4958

Pressure Testing

FIELD
. 1L0OG OF TEST BORING
cueny_riad Engineering Consultants "BORING @__}
proJCT Subsurface Exploration, Union Carbide Plant, Site No. 1, Sistersville, sose__ C79099
LOCATION OF BORING AS directed in the field /West Virq’iﬂia DR-9633
: SOIL DESCRIPTION STRA. |DEPTH SAMPLE
ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTH|SCALE [Cond]  Blows/6” | No.|Tvpe] Rec
SURFACE . 0.8 -
_ TOPSOIL., S .
- Brown moist stiff SILTY CLAY. 5 —
E 10 %
. 15.0 15
= Brown moist medium stiff SILTY CLAY. ]
. 20 ]
. 22.0 .
E Gray moist medium stiff SILTY CLAY. 25 ]
= 30.0 |30 7
] 8rown and gray moist medium stiff sandy ]
] CLAY with gravel and brown rock.” -
. ' 37.5 T-16/10/11- | ps fie*
. Gray moist medium stiff sandy CLAY, 38.0 7]
- with gravel and broken rock. ' /42 5 40 —
2 Red moist stiff sandy SILT and broken | .
7 rock. : 45 ]
] Refusal and bottom of test boring at 42.5 feet. .
Datum _ - Hammer Wt. 140- Lbs, Hola Dismemr__“"—_ Foreman -W. M.
Surt. Elev. - Ft. Hsmmer Drop ______._ In. Rock CoreDime o Engi -
Dotestarted 12711779 pipgsize__ 0.D.2 tn. BoringMethod___CFA ___ Date Comptered _12/11/73
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
"D~ DISINTEGRATED DS — DRIVEN SPLIT SPOON FIRST NOTED e FT. HSA — Hollow Stem Augers
I — INTACT * PT — PRESSED SHELBY TUBE AT compLETION . ULY  eT, CEA ~ Continous Elight Augsrs
tl = LINDISTHRRFD CA — CONTINUOUS FLIGHT AUGER AFTER HRS. _.__ FT. DC  — Driving Casing
MPM0002540

EPA003455



DRILLING SERVICES INCORPORATED

516 Enterprise Drive _ Exploratory Drilling . Phone:
Covington, Kentucky 41017 Test Borings Rock Coring 606-341-4958

Pressure Testing

FIELD
LOG OF TEST BORING
cueny_Iriad Engineering Consu'ltar}ts i BORING »__ &
rroCT Subsurface Exploration, Union Carbide Plant, Site No. 1, Sistersville,_ ose_ £79099
Location of soring As_directed in the field - [West Virginia DR-9633
v - SOIL DESCRIPTION SYRA. | DEPTH SAMPLE
ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTH|SCALE{Cond|  Blows/6” | No.|Typel Re
SURFACE " 0.0
- Brown and red moist stiff SILTY CLAY. ]
- 5.0] -
N L » . o 11 20721724 ps 18
- Red and brown moist very stiff SILTY ]
— CLAY with broken rock. :
. : J1 j13/16/222 pS [i8
T 10
. 41 | 11/15/20 3 ]pS 8
- J1 }13/18/21 4 DS 18
- - Note:Scalel CHange
g 571 16/13/19 5 PS8
— 21.0f 2611 6/8/12 6 ps 8
. Gray moist stiff CLAY. I
3 I
= eT1la/4/5 1 psps
. .
= _ o 3035 J2/2/3 |8 psps
T Bottom of test boring at 36.5 feet | .
g Note: Installed 36.0 feet of piezometer 36.5) 3511 114/14/3¢ 9 DS fi8
. pipe including 3 feet above ground. n
. 40
- 140 - 4" W.M.
Ostum Hammer Wt. Lbs. Hote Onameur___.____ Foremesn
Surf.Elov, HommerDrop 2~ 30 In, Rock Cors Dide o Engineer -
Date Sterted __12,{1}11& Pipe s-z-_LLZ__ in, Boring Hethod___..CEA____ Date Compisted 12/311/79
. SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHDD
D ~ DISINTEGRATED DS — DRIVEN SPLIT SPOON FIRSTNOTED _24. 00 ¢7. HSA — Hollow Stam Augers
1 — INTACT PT — PRESSED SHELBY TUBE artcompretion_Note gy, CFA — Continous Flight Augers
t1 — UNDISTURRFED CA — CONTINDOUS FLIGHT AUGER ACTER unae et pe ~ Diiving Casing
MPM0002541
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516 Enterprise Drive
Covington, Kentucky 41017

- DRILLING SERVICES INCORPORATED

Exploratory Drilling
Test Borings Rock Coring
Pressure Testing

© FIELD
LOG OF TEST BORING

cuent_Triad Engineering Consultants

Phone:;
606-341-4958

BORING # _3

erosecroubsurface Exploration, Union Carbide Plant, Site No. 1, Sistersville, ,ope (79099
LOCATION OF BORING AS directed in the field /West Virginia DR-9633
ELEV SOIL DESCRIPTION STRA. | DEPTH SAMPLE
. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTH|SCALE|Cond| Blows/6” | No.{Trpe| Rec
SURFACE 00 "
— Brown moist very stiff SILTY CLAY - : ,
- with broken rock {(permeability test 41 ]6/810 f psns
~ from 0.5 to 16.5 feet, held test 5 -
— for 0.50 hours then registered 0.02 ] ‘ '
. feet drop in 30 minutes). q 1] 9710/15 2 1S g
= 4T | 8910 [3 [psfis
] 1031 |4/5/7 |4 [ps 18
] 31 |e8/11 |5 losfisr
= 41 | 1071271006 [ps fis*
g 16.0{"° 3
_ ' 1.1 v 7/8/117 17 psqig”
. Gray moist medium stiff SILTY CLAY
. _with broken rock. . =
. . 19.0 4 U } 1 PT 20"
—] ; : . 20 ]
. Bottom of test boring at 19.0 feet ]
e Note: Installed 20.0 feet of piezometer =
- pipe including 4.0 feet above ground. -
Datum - Hi we. 140 Lhs. Hole Dismeter 4" Foreman W.M.
Suri, Elev, - __Ft. H Drop 30 tn. Rock Cors Dis. o Engi -
DateStaned __12/12/79 Pipasize__0.D: 2 4n.  BoringMethod____ CFA _ Date Compleres ___12/12/79
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D - DISINTEGRATED DS - DRIVEN SPLIT SPOON FIRST NOTED ___ FT. HEA — Hollow Stem Augers
I - INTACT PT — PRESSED SHELBY TURE AT COMPLETION 1NO FT. CFA ~ Continous Ffight Augers
U — UNDISTURBED CA — CONTINUOUS FLIGHT AUGER  apveR HRS. FT. DC — Driving Casing

MPM0002542
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DRILLING SERVICES INCORPORATED

516 Enterprise Drive Exploratory Drilling . Phone: _
Covington, Kentucky 41017 Test Borings Rock Coring 606-341-4958

Pressure Testing

FIELD
LOG OF TEST BORING
cuent_Iriad Engineering Consultants . ‘ . porinG 4
’ROJECTMEEQCE-KEX‘S—I—QE&M i i Site No. 1, Sistersville 8 ¢_L79099
LocaTion of soring 1S _directed in the field /West Virginia ‘ DR-9633
SOIL DRSCRIPTION STRA. |DEPTH T SAMPLE
ELEV. COLOR, MDISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTH|SCALE|[Cond|  Blows/e” | No.|Tee] Rt
SURFACE 0.0
Brown moist very stiff SILTY CLAY with .
broken rock. 1 8/]0/]] 1 DS ji€
Y1171 6/13/14 [2 |ps e
11 1]6/6/13 |3 [DS €
10411 6/8/12 |3 os 18
a1 12/14/15 5 DS 18
V5T T 12/13/16 |6 [os is

LAl

]Illllllll[[llllllllllll ll l[lvl I-lll!!]lll!ll!ll]llll

_ 2.0V 80111 g6 7 pps |2
Gray moist medium stiff SILTY CLAY. 2%
. : e
Brown and gray wet medium dense fine 25— 4/7/8 I8 Ibs s
to coarse SAND and GRAVEL. J27.51 S ke
28.01 I71 |s50/6" 9 ps|6
Red moist soft SHALE. / 30 :
Bottom of test boring at 28.0 feet. .
Note: Installed 30.0 feet of piezometer pipe E
including 2.0 feet above ground. ]
Permeability test held for 60 minutes .
with registered drop of 0.05 feet. .
Dstom - Hammer Wt. 140 ths, ~ Hole Dismnol_g"—_ Foremasn w‘M‘
Surt.EVev. _________ Fu HsmmerDrop. ___ “° - in, Rock Core Dis. - Engi -
Date Started 12 12/19 P;pQSiz.__,_g:_g:_g__ln. Bo;irq Mcthod_ﬁé.A__.... Date Completed ]2/]2[79
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D ~ DISINTEGRATED DS — DRIVEN SPLIT SPOON FIRsTNOTED __22.0  ¢1, HSA — Hollow Stem Augers
I = INTACT PT — PRESSED SHELBY TUBE AT COMPLETIm FT. CEA ~ Continous Flight Augers
U~ UNDISTURRBED CA ~ CONTINUOUS FLIGHT AUGFR arwrn nne — " — Birbsina Coddnn
MPM0002543
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DRILLING SERVICES INCORPORATED
Exploratory Drilling
Test Borings . Rock Coring
Pressure Testing

516 En!erprfse Drive
Covington, Kentucky 41017

; :
LOG OF"% BORING

Triad Engineering Consultants

Phone: i
606-341-4958

1

CLIENT ORING ®
srowecr_Subsurface Exploration, Union Carbide Plant Site No. 2, Sistersville,  sos»_C79100
LocaTron OF soRING RS _directed n the Tield JWest Virginia DR-9633
ELEV S01L DESCRIFTION STRA. | DEPTH SAMPLE
. COLOR, MOISTURE, DENSITY, PLASTICITY, SI2E, PROPORTIONS DEPTH|SCALE | Cond]  Blows/6” | No.[Type| Rec
SURFACE 0.0 '
7] Red moist very stiff SILTY CLAY. ‘ 5 7
- A 10.010
7] Brown moist medium stiff SILTY CLAY. -
. ' 14.04 Z
— Gray and ‘red moist medium stiff SILTY s
. CLAY. 118.0 "
— Red and gray moist SHALE. 20 —
] : ) 22.5 -
— d
= Brown SANDSTONE. 24-00 ¢
- Bottom of test boring at 24.0 feet. .
. NOTE: Installed 28.0 feet of piezometer Z
— pipe including 3.5 feet above ground. —
= -
Datom g Hammer Wt. __J.ﬂ.g__._t.b's. * Hole Dismeter 4" Foreman W.M.
Surf. Elev, I Ft. Hammsr()rcp___,_____ln. Rock Core O T Engi -
Date Started t2/;9 79 Pipe Size 0.D.2 Boring Method CFA Date Completed ]2/37/79
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D — DISINTEGRATED DS ~ DRIVEN SPLIT SPOON FIRST NOTED U Frl HSA — Hollow Stem Augers
! — INTACT PT - PRESSED SHELBY TUBE AT COMPLETION FT. CEA — Continous Flight Augers
e e s A B + e~ - N~ Drivino Casina

MPM0002545
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DRILLING SERVICES INCORPORATED

516 Enterprise Drive Exploratory Drliling Phone:
Covington, Kentucky 41017 Test Borings Rock Coring’ 606-341-4958
’ Pressure Testing
FIELD '
A0G OF TEST BORING
cuent_friad Engineering Consultants _ BORING # __2 (:[2)
prosecroubsurface Exploration, Union Carbide Plant Sjte No. 2, Sistersville, soe o__£79100
LOCATION OF soRinG__As_directed in the field /Mest Virginia DR-9633
ELEV SOIL DESCRIPTION STRA. | DEPTH SAMPLE
- COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTH|SCALE Blows/6” | No. [Wpe| Re:
SURFACE 00
] Brown moist medium stiff clayey SAND =
7 and GRAVEL. .
_ 5
. . . 4D [6/3/4 1 [0S |14
~ 7.5 1
] A J 3/4/7 2 sz
- Brown moist medium dense fine SAND. .
] : ‘ ) 10
7 Z 3/4/6 3 pS 16’
7 12.5] 7
- . 6/7/10 4 DS |16’
. Brown moist medium dense fine to coarse
- SAND. 157
. " 3/4/7 5 DS is*
E b a6 pspr
. 207 Note:Scald Change
. » I 37377 7 S i8'
- 24.0 ]
] - 2; . .
- Brown and gray wet medium dense fine to . 10/12/13 B pPS FB
Z coarse SAND and GRAVEL with chemical -
- odor from 30.0 to 54.2 feet. 30—
B v . - ash 5 (- 1-
35 10/3/4 __flo DS 08"
Datum - Hammer W1, }gg Lbs. Hote Diarmster 8" Foraman w M.
Surf. Elev. Hammer Drop tn. RockCoreDia.___~ ___ Engineer
OateStarted - —F 71 7~ l 2; I ; / 9 PipeSize XY™ U‘ U'2 in. Bc;ring Method _..__..}:Ié&___.. Dats Completed 12/] 7/79
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D — DISINTEGRATED DS — DRIVEN SPLIT SPOON FIRST NOTED FT. HSA — Hollow Stem Augers
I — INTACT PT — PRESSED SHELBY TUBE aTcompreTion Note  Fr. CFEA — Continous Flight Augers

U ~ UNDISTURBED CA ~ CONTINUOUS FLIGHT AUGER  AFTER

HRS. .. FT.

D¢ — Driving Casing

MPM0002546
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DRILLING SERVICES INCORPORATED

516 Enterprise Drive
Covington, Kentucky 41017

Exploratory Drliling

Test Borings Rock Coring

Pressure Testing

Triad Engineering Consultants

FIELD
LOG OF TEST BORING

Phone:
606-341-4958

BoRING »_212/2)

CLIENT
prosect _Subsurface Exploration, Union Carbide Plant Site No. 2, Sistersville. _xee_(79100
LOCATION OF BORING AS directed 1” the f]E]d /Nest V‘l l"(ﬂl’l‘la DR“9633
' $OiL. DESCRIPTION STRA. |DEPTH SAMPLE
ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTH|SCALE|Cond|  Blows/6~ | No.|pe] Ret
' 35
- -4 D ] 10/3/4 10 pS N8
. Brown and gray wet medium dense fine to 40 30T 8/8/12 11 pS 18!
-] coarse SAND and GRAVEL with chemical _ ’
- odor from 30.0 to 54.2 feet. 45
] . 4D |8/7/8 12 1 DY U
e | 0I5 a0/76 i3] os
- |58.2} 4 B '
=] 55 —. D _170/2 14| DS 0
_E Bottom of test boring at 54.2 feet. _'"
. ;E
] NOTE: Installed 52.0 feet of piezometer =
] . pipe including 2.0 feet above ground. N
o | : . —
Datum - ' Hemmer Wt.____m_._!.bs. Hole Oiwqctor___i"___ Foreman W.M.
Sud |25 R H Drop 30 in. Rock Core Dia. had Engineer
Dats s'.md_l_ZJ_}_Zﬁ_Q__. Pipesize____(0.0.2 In.  Boring Method Dsts Completed 12/ 17/79
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
O — DISINTEGRATED DS — DRIVEN SPLIT SPOON FIRST NOTED FT. HSA — Hollow Stem Augers
1 — INTACT PT — PRESSED SHELBY TUBE AT COMPLETION FT. CFA — Continous Flight Augers
U —~ UNDISTURBED CA ~ CONTINUOUS FLIGHT AUGER  AfTER HRS. ____ FT. DC ~ Driving Cesing

MPM0002547
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DRILLING SERVICES INCORPORATED

516 Enterprise Drive Exploratory Drlilling . Phone:
Covington, Kentucky 41017 Test Borings Rock Coring 606-341-4958

Pressure Testing

FIELD
LOG OF TEST BORING
cuent_triad Engineering Consultants - BORING #_2A
proJect Subsurface Exploration, Union Carbide Plant Site No. 2, Sistersville, sose (79100
LocaTion of soring_AS directed in the field /West Virainia DR-9633
: SOIL DESCRIPTION ‘ STRA. | DEPTH SAMPLE
ELEV. COLOR, MOISTURE, DENSITY, PLASTIGITY, SIZE, PROPORTIONS DEPTH|SCALE|Cond]  Blows/6” | No.[ype] Rec
SURFACE 0.0
. .
] Brown moist medium dense clayey SAND mth .
- fine gravel. 5 ]
- 1D | 6/3/4 1 PpsS 6"
-] 10.0 10 N !
] ] - 4/6/7 2 ps 18"
7 Brown moist medium dense fine SAND. . .
— 15— s/7710 B ps fg”
] 40 _|6/8/8 B Pps s
= 20Jp1s5/7/8 b s e
g= 250D ]6/5/6 b ps s
Z 3
— n.5| 330 16/7/8 7 DS 8"
;_- Bottom of test boring at 31.5 feet. 35‘%_
n NOTE: Installed 30.0 feet of piezometer pipe -
-] including 2.5 feet above ground. -
Datum - . Hammer Wt. __]_40__;_,_ ibs, Hole Diomﬂcr____&..___. Foreman W.M.
Surf.€lov, . . Hemmer Drop _ ¥Y 30 in. . Rock Core Dis. bt Engi el
Date Started __].21.].81.29_.. PipeSize0.0.2  _ia. BoringMethod ___ HSA  pate Complered ___12/18/79
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH . BORING METHOD
D ~ DISINTEGRATED DS — DRIVEN SPLIT SPOON FirsT NOoTED __18.0 _ F1. HSA — Hollow Stem Augers
| — INTACT PT — PRESSED SHELBY TUBE atcompLeTion Note et CFA — Continous Flight Augers
t) —~ LINDISTURBED CA — CONTINUOUS FLIGHT AUGER ACTER HRS ET DC ~ Driving Casing

MPM0002548

EPA003463



DRILLING SERVICES INCORPORATED
516 Emerp}ise Drive Exploratory brilling

Covington, Kentucky 41017 Test Borings

Rock Coring

Pressure Testing

FIELD
LOG OF TEST BORING

cueny_Jriad Engineering Consultants

t

Phone:
606-341-4958

BORING #_3

rrosct oubsurface Exploratwn Union Carbide Plant Site No 2, Sistersville, sose_L79100

/Hest Virqinia

DR-9633

LOCATION OF BoriNGg AS_directed in the field

ELEV SOIL DESCRIPTION STRA. | DEPTH SAMPLE
. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTH|SCALE[Cond]  Blows/6™ | No.[Type] Re
‘ SURFACE 1.0
. Brown and red most stiff SILTY CLAY. —
— : 5 —
] Red moist very soft SHALE, some n
- sandstone layers. -
— 10.0 10
- Gray moist hard SHALE with sandstone ~
- Jayers. 15
- 20.0 j20 ]
= Bottom of test boring at 20.0 feet. ]
Datum - Hammer W1, ____]iQ_ Lbs. Hole Diamstar__‘qn__,, Foreman W.M.
Sud.Elev. = Fr. HemmerDrop_ 30 __in. RockCorsDise..__~____  Eng -
Date Started 12/18/79 Pipe Size .._O__D....Z__._._ in, Boring Method.,...___._,gf.ﬁ_. Date Completed 12/18/79
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D ~ DISINTEGRATED DS — DRIVEN SPLIT SPOON FIRST NOTED ___DIUVNIL None FY. HSA — Hollow Stem Augers
| ~ INTACT PT — PRESSED SHELBY TUBE AT compLETION flry sr CFA — Continous Flight Augers
U — UNDISTURBED CA — CONTINUOUS FLIGHT AUGER  arTen HRS . DC — Driving Casing

MPM0002549

EPA003464



DRILLING SERVICES INCORPORATED

516 Enterprise Drive Exploratory Drilling Phone:
Covington, Kentucky 41017 Test Borings Rock Coring 606-341-4958
) Pressure Testing
LOG OF TEST BORING
CLIENT Triad annppmnn (‘nncu'lfanfq : BORING #
PROJECT 7. Sistersville, sose__€79100
LOCATION OF BORING As directed in the ﬁe]d [Hest Virginia DR-9633
ELEV SOIL DESCRIPTION STRA. | OEPTH] SAMPLE
_ £OLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTHISCALE[Cond|  Blows/6” |No.|Tvpe| Re
+ - SURFACE 00
3 Brown moist medium dense clayey fine SAND :
T with fine gravel. . 5 N
- 7.51 7 o 3/4/5 |1 |Dsp6
- 0 14/647 2 | Dsig
E ’ 1051457 [3]osf6
— 15—
. . 4/6/5 4 | DS)I8
] 7 10/12/12 psi8’
= 201
B 21D le6s6/8 |6 |pspsr
E O T0 s/ |7 ]osps
. 35— '
_ 4D }6/7/9 8 1 DS;i8
N Brown moist med}'um dense fine to coarse SAND. ]
3 40D ]9s9/11 | 9]pshs’
— Brown moist medium dense fine to -coarse SAND 45.0] 45 7] ' ,
] and GRAVEL. ‘ 3-2{ 6/11/10 10 f SO
— Bottom of test boring at 50.2 feet. \50.2 5 10 55/2" 01 | osl 22
= NOTE: Installed 50.0 feet of piezometer pipe ]
— inc?uding 2.0 feet above ground. 55—
Ostum - Hmmer;Nt. ]40 _Lbs. Hole Diemeter 8" Foreman W.M.
Surf Elev. __ — .. Ft Hammer Drop 30 In. Rock Core Dia..___ Enginser
Date Started 12/18/79 Pipe Sizo_____O-D-z_. —in, Bbring Method HSA Dates Completed ]2/ 1 9/ 79
SAMPLE CONDITIONS SAMPLER TYPE GROUND WAT?%O PTH BORING METHOD
D — DISINTEGRATED DS — DRIVEN SPLIT SPOON FIRSTNOTED ___13-9 HSA — Mollow Stem Augers

I = INTACT
U~ UNDISTURBED

PT — PRESSED SHELBY TUBE

CA — CONTINUOUS FLIGHT AUGER  artrn HR

ArcompLeTion Note F‘l’

< T nre — Driving Casine

CFA ~ Continous Flight Augers

MPM0002550

EPA003465



DRILLING SERVICES INCORPORATED

516 Enterprise Drive . Exploratory Drilling : _ . Phone:
Covington, Kentucky 41017 Test Borings Rock Coring ‘ 606-341-4958

Pressure Testing

FIELD )
LOG OF TEST BORING -
cuent_triad Engineeri’ng. Consultants : ___BoANGe_5
PROJECT _S 00 ion i i ersyil JoB @
LocaTion of soring As_directed in the field /West Virginia DR-9633
. SOIL DESCRIPTION - STRA. |OEPTH SAMPLE
ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTH|SCALE|Cond]l  Blowsf6~ | o, Fypel e
SURFACE 0.0
7] Brown moist medium dense fine to coarse .
_— SAND and fine GRAVEL. . 4.0 .
— 5IH16/11713 |1 Pps e
-] Brown moist medium dense fine SAND. ]
— 10 —45s/8/9 o pps e
— 15 -]
- - D 16/8/9 3 DS {if
- 20T 135 DS
. 3515607 5 s e
— 51389 6 pspe
_ 30
o 31.5 . D_| 4/6/8 7 DS fIE
’-E Bottom of test boring at 31.5 feet. 3% 7
7 " NOTE: Installed 32.0 feet of piezometer N
. _ pipe including 2.0 feet above ground. .
Datum o ’ Hamemer W, __]_4_0_-___ Lbs, Hola Diamaur—gu._;_. Forsman W . M .
Suit. Elev, - Fr. Hommer Drop ,_,_.,3&__.._ in. Rock Core Dis .~ Engineer » -
Dato Svarted __12/19/79 pipesiza__0:D:2 1 BoringMethod___HSA _ Dats Complered 12/19/79
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D - DISINTEGRATED DS - DRIVEN SPLIT SPOON FinsT NOTED __ 20.0 ¢y, HSA — Hollow Stem Augers
I = INTACT PT — PRESSED SHELBY TUBE atrcompLerion Note v, CFA — Continous Flight Augers
11— HINDISTHRREN CA — CONTINUOUS FLIGHT AUGER AETER HAS T pC — Driving Casing

MPM0002551

EPA003466



DRILLING SERVICES INCORPORATED

516 Enterprise Drive Exploratory Driiling Phone:
Covington, Kentucky 41017 Test Borings Rock Coring’ 606-341-4958

Pressure Testing

FIELD
LOG OF TEST BORING

CLIENT Triad Engineering Consultants BORING # 6
rrosctSubsurface Exploration, Union Carbide Plant S1te No. 2, Sistersville, OB # 79100
LocaTion of soring__As_directed in the field /west Virginia DR-963.

SOIL DESCRIPTION STRA. |DEPTH SAMPLE

ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, 5126, PROPORTIONS DEPTH|SCALE|Cond| Blowsf6” | No.[TypelR.
SURFACE 0.0 ‘

Brown and gray moist medium stiff FILL,

sandy clay. 5 -_—-_-
10

16.0{15

Gray and brown moist medium dense fine - 20 —]

U_12/2/3 1 (DS [I€

SAND.

L1y ]

2515 1/8/7 2 |ps fie

ddld

Jlllllllll[ll Il[ll[[l[l]lill”Lill[lll {l!lllilll;lilf

0 -T576/7/7 I3 fos hie
35 —parsr6 Ja [os e
40
_|41.5 4D 5/5/6 5 DS [ig
Bottom of test boring at 41.5 feet. " -
NOTE: Installed 44.0 feet of piezometer pipe, .
including 2.5 feet above ground. -
Datum - Hammer W1, __ﬂ}.__ Lbs. Hole Diemeur__g_‘:___. Foreman W.M.
Surf Etev. _____~ __ Fr, HammerODrop . JY In. Rock Core Dis. Engi —
Dats Started 12/19/73 Pipe Sixo__.o'_[_}'_z_...._ in, Boring Method___tﬁk___ Dsts Complatad }2/] 9/ /3
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATER DEPTH BORING METHOD
D ~ DISINTEGRATED DS ~ DRIVEN SPLIT SPOON FirsTNOTED _25.0  FT. HSA — Hollow Stem Augers
I = INTACT PT ~ PRESSED SHELBY TUBE at comprLeTion Note 7. CFA — Continous Flight Augers
U — UNDISTURBED' CA — CONTINUQUS FLIGHT AUGER AFTFR HRS CFT DC - UDriving Casing
MPM0002552

EPA003467



T . DRILLING SERVICES INCORPORATED

516 Enterprise Drive Exploratory Drilling Phone:
. Covington, Kentucky 41017 Test Borings Rock Coring 606-341-4958

Pressure Testing

FIELD
LOG OF TEST BORING

cuent. Triad Engineering ‘Consultants BORING &7
rroscr Subsurface Exploration, Union Carbide Plant Site No. 2 Sistersville, sose (79100
LOCATION OF BORING __AS dwected in the field : /Hest Virginia DR-9633

: SOIL DESCRIPTION STRA. | DEPTH SAMPLE

ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS DEPTH|SCALE|cond]  Blows/6” | No.{Type] Re
SURFACE 0.0

__: Black moist medium stiff FILL, sandy 5]
- clay with gravel. 7]
= 10
— 16.0 13
E Brown moist medium stiff sandy CLAY - 7
] with fine gravel. 22.0 20—

251 9/9/10, i s pe

Brown and gray wet medium dense fine
SAND.

D |3/6/7 p PS IE

(73]
o
[

!lllllllllf!!i

36.5 35—D14/4/6 B PS )€

i

1

11

Bottom of test bori ng at 36.5 feet.

- 40
] NOTE: Installed 38.0 feet of piezometer pipe, ]
- including 2.5 feet above ground. .
] -
4 R " W.M..
Dastum hed Hammer Wi, ____..1_411_ Lbs. Hole Diameter “___“_8_,___. Foreman
Surf. Elev. Fr, Hammes Drop 30 In, Rock Core Dis, - . Engineor =
Date Starind ____12‘113‘[.?_9_ Pipe Size N2 _ in Boring Maxhod_____,!ﬁg__ﬁ Dats Completed 1 2/ 19/ 79 :
SAMPLE CONDITIONS SAMPLER TYPE GROUND WATES DEPTH BORING METHOD
D — DISINTEGRATED ) DS — DRIVEN SPLIT SPOON FIRST NOTED 2 HSA — Hollow Stem Augers
I — INTACT PT — PRESSEDSHELBY TUBE AT COMPLETION FT. CFA — Continous Flight Augers
-------- ~a ASMTIRIMIIC £ 3UT ALIER arYCo "1 T D¢~ Driving Casing
MPM0002553

EPA003468
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